The regulatory peptide apelin: a novel inhibitor of renal interstitial fibrosis.
Epithelial-mesenchymal transition (EMT) of tubular epithelial cells is a key event in renal interstitial fibrosis and the progression of chronic kidney disease (CKD). Apelin is a regulatory peptide involved in the regulation of normal renal hemodynamics and tubular functions, but its role in renal fibrosis remains unknown. In this study, we examined the inhibitory effects of apelin on transforming growth factor-β1 (TGF-β1)-induced EMT in HK-2 cells, and evaluated its therapeutic efficacy in mice with complete unilateral ureteral obstruction (UUO). In vitro, apelin inhibited TGF-β1-mediated upregulation of α-smooth muscle actin (α-SMA) and downregulation of E-cadherin. Increased levels of phosphorylated Smad-2/3 and decreased levels of Smad7 in TGF-β1-stimulated cells were reversed by apelin co-treatment. In the UUO model, administration of apelin significantly attenuated renal interstitial fibrosis, as evidenced by the maintenance of E-cadherin and laminin expression, and markedly suppressed expression of α-SMA, TGF-β1 and its type I receptor, as well as interstitial matrix components. Interestingly, in UUO mice, there was a reduction in the plasma level of apelin, which was compensated by upregulation of APJ expression in the injured kidney. Exogenous supplementation of apelin normalized the level of plasmatic apelin and renal APJ. In conclusion, our study provides the first evidence that apelin is able to ameliorate renal interstitial fibrosis by suppression of tubular EMT through a Smad-dependent mechanism. The apelinergic system itself may promote some compensatory response in the renal fibrotic process. These results suggest that apelin has potential renoprotective effects and may be an effective agent for retarding CKD progression.